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(54) SEMICONDUCTOR DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
semiconductor device, having an N-channel type thin- 
film transistor and a P-channel type thin-film transistor, 
which is connected to the N-channei type thin-film 
transistor. 

SOLUTION: This semiconductor device has the N- 
channel type thin-film transistor and the P-channel type 
thin-film transistor connected to the N-channel type 
thin-film transistor. In this case, the N-channel type 
thin-film transistor is to have a lightly doped region of a 
dose of 1x1013 to 5x1014 atoms/cm2 between a 
channel-formatting region, and source and drain regions, 
and the P-channel type thin-film transistor is to not have 
the lightly doped region. 
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■e, y-r h«H<>^ k**- /i"t>«ii*B«fc*5>y 
vysftfc. ^HJS^-en, yv hte^flttt^ic^y 

r©«teu:*s^Tfc, y-r h*Qttt«7«>JBni6Wfe 

3 5 5 ©e«*SS^*-T-fe 5 ©-C, 2 1 B ©Ei» 3 5 

6, 35 7 (D^imft-wmmitKfriit. -« 
leas (a) ©,t5try-f himm&¥ftt£\m+b^ 

?Zk\mL<, 01 fcL.<ttl23 (B) ©«fc5lc££ 

tcas-ras £< s$*v>*»©v^-fixd>©**s»s-e*> 

[0 0 3 6] (XJfcflU) *^WSrfflV^T, T*yw 

y-7hy**0jgi:*©jg>aEitiBi&, $?>ic:tt, cp 

U$©08§£fcB-#7X^±K«$Lfc0!l«r^-r. 
BB^flwyny^B^ef^-f. r;ftP>©0i&Srffi 
$1-STFTI4£TB-£«1 4±fc»J***VCV*S. 
06l:fcv^ 1 ld5T^y-<y^H>^^leIK©— o 
©HfglcKttfctvfcTFT-CifciK 12A5H^a;ffi> 1 

(4, r^y-ty^hp i?^iite©=friii^^$ti5T 

FT 1 1 (cAdx."C$ ?>|CA^3jK— K ffiiEy * y — , p< 

^y-, cpu. xym. x**3-y-/K?-f'< 

Yy=-y-/K7W^-, ©HIgSSr#fiK-t-STF 

6) 

[0 0 3 7] H6fc*SV^, ATJ^-httt. ^SBd^ 

p«^y-i4, r^x^y-vby^^^^©#tti^*D 

*T ATJft-t^SrttEI-SfcfeW^/HCHW©^ * y 

-©rtt?fe5„ r©*E^^y-ii, =&Hig@ 
*r©ffifaSr^F»%14y * y - 1 L-Ct <BS'Jt-*iE-t- 

5fc*©fc©-c$>5 0 -tat>h. n%.*¥mm<ommz 

^S6©*5i^i:tt;, *©^©HH©W*fc-ttifc^ 

[0 0 3 8] CPUt^^ey— (iii^wavf =.—9<D 

Lfcli^*y-SrRAMi:UT»o-CV^o B 

«r»k**Srfct>"C#*. £©«fc5#IUBg©»rffi©& 
»«rH5te«i-. BK^ *f <^ltTT^y^y-r h 

y^^BK (b^bk) ©««i:T^y^y^hy 
BKW^o^iaffiibBKx cpu, ^^])-^<ommc 
ftWbhZo *WS«-Cf4, 7^f^7*v hy**B8S 
^(D^«-Ctt. Nft^HTFTl 5 t P^-y^/w 
STFT1 6^bffifiE^tl5ftMS!BiS%fflV^o *© 



r^7 l ^y■^^y^^[iIKl-*5v^rM:TF 

f^«tt±82©«1taiaKlC*5lt 5 P y ^WST F Tf£ 

Kil^fcfcrfcfeftfc,, (0 5) 
[0 0 3 9] CHti0!l5) IS 7 tC#Hi£0g£jjH-„ * 

-y^/WST FTt ilfltcD py-r^/HiT F T fc^fig-f S 
WT$>5„ 0 7O£M::i:My^*A-§!TFT©f£8!l 
S»rffi0«r, *fc. WH©**K:ttP*'*JM'STFT 
©^KXStffffiHSr^-r. *T, S« (=-=^7 0 

5 9) 7 0 1±»CTttJ»flJg7 0 2, 3V« 

f4 mitmt Lxmm-tzmumm7 o 3 

= ^AK (f$5000A) £>y-<h«g7 0 4, 7 0 
[0 0 4 0] Sfefc, Nft^lTFTWMfflW 

*u ¥S»i^BW*L*fco yw missis 

*5£fcV\ fi««ONllJF#MMB«7 0 6*»J«Ufc. 
K-Xfitt 1X10 13 S^/ c m 2 , SB3g«Ett2 0 k 
eVilfc. ceoK-tfVyiSKJiVvCtt, Mffi 

•r^/H!TFToa^««c7 o 7 p-t^ys 

tltt&vlt, (H7 (A) ) 
[0 0 4 1] *r<0&, N^^^S!TFT<D^5r7* 

tryywcio-ciMMW)***© K-f vysrisrfc 
ofc„ K-xs:tt 5x10 i4 n^/ c m 2 , tammmt 

6 5kViUfc. -(Oigjg:, g»^«7 0 7l^liPM^F 
*«WR«7 0 9*»rtS*ifc. (1217(B)) 

*7 0 8£l&*Lfc&, ^yX-rCVDffitCtoTJP^ 

400 o~8 o o o knmvsmm 1 o^mm^tc 

(0 7 (C) ) 

[0 0 4 2] *-LT, M1&M2 tlS#K**tt*S'f- > 

-/Kll, 7 12S:^figLfc„ (07 (D) ) 

Lfc. Cro^CD K-Xfili, 0 7 (A) roigOK- 
XSJ;!) l~3+S#<*5ri!55»*UVN 0 *%MWX 
»4, £SJ<£>$<0 K— vy© K-X£© 2 0 OffiFCO 2 x 

i o 16 ji*/ c m 2 1 Lit. mmmmti 2 0 k v t u 

y) 7 1 3>W&£$*X, 1M W*—JW> 

TmcteisM&*m®&m (ldd) 7i4ds«$n 

py-v^/wt^l'^-CIS, hSHUK 



2-Ctt, Pf-^-^/l'MTFTT?l4«t J *^til5»aiC 
aA£*lSfc«>, *©K-XS<0;M^ttiHift#$>oft: 

vmzn<-fzzbifi&mx-bz>. (07 (e) ) 

[0 0 4 3] K-tVyi8©&, KrFx^-U 
—If- (Kft 2 4 8 n m, 2 0 n s e c ) SrRS 

fco U— f-<D^ymf-ffig(42 0 0~4 0 0m J/ 
cm 2 , »SL<«250~300mJ/cm 2 i>m% 
•Cfcofc. ft&l;:, 0 7 (F) fcSf *5fc» ^ffifcl 
mtiMto7 1 5 k LT, C VDjfe^ioTK^^KS: 
^£5 00 0Ajgj&U TFTOy-VKM VtC = 

h*-/v-£jiMU r^$-^Asai»-ms7 1 

6, 7 17, 7 18, 7 19&7&&Lfc. £l±OXmtt 
iot, N^^^STFTiSLDDS!^fc5^«fr* 

[0 0 4 4] *5BM!|-eH\ Hlfi«2tM:tt1-Si:, n 

^/^®TFT^cl4NS^F^l6fe*s3StA$^^'tv^©•C > N 

■5iV>5pt y y K>*>5. py-^/WSfTFT© 
y-f MMUR7 o 3©3sffii£®|c&AS*vfc8ltt, «© 

ij7A^co^ri)-Y*^eA«rBJ5lk-f 5 5 ^.x^m^h 

[0045] CHlfiW 6) 08 te*3«M«r*i-. * 

ft&fieiCPBU 08SrfflV>TlftM-r^. 08©fc«|OT 
FT20I4, itl^tl. LDDf©Nft^HTF 
T, iM^SWP^-v^/wSTFT-Cfct), JSaiUlMfK: 

^^^•CfeU, t7t->MOPft^STFT^ 
^•T. *1\ StR (=-=.^7 0 5 9) ±|CT*^{k 

oi, r^x^yvhy^^[HiKffl©a»^«8o 

2) , yw hSI^i: LT«l6-f 5K<l:a^|g8 0 3Sr 

t/ws="7ar (ff^soooA) ©y-r hmffis 0 
4, 8 05 (jgjaisiBSffl) , 8 0 6 (r^f^^hy 

[0 0 4 6] jg>aiHiKfflfc«tu ! r^7 i ^y^ h 
y ^^EiKfflwpy^^siTFTwSis^oyi' nwt; 

KSry-Y hm«i8 0 4, 8 0 6Sr-r^^tL.-CS«?WIC 
■•v h y ^^|MK^«$r7* h l'-^ h 8 07W^ L 
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0 8 Lfc 0 K-Xfitt 1 X 1 0 IS 1S 

Vcm 2 , JPllEli20keVi:l,fc, :©K-f 

ti*|?it±K-^y^SMi0»ofc o (0 8 (A) ) 
[0 0 4 7] %<D'&. 4*>h'-\?y?m\C£<3Xl&m 

&<r>m<r> K-KV^fcrfcofc. K-X&tti x l o 
'Wcm 2 , »HiSJEtt8 0kVi:L.fc <> roig 

S«8 0 9*iM^fc. (08(B)) 

ft*5, 00-CI4, 7* h Ui?* h©-^* 8 0 6 £|Sfc* 

7*hi^*h£^Lfc*£K-fc p :^£*irfc 
WMisa*. K-'tr^^o**, 7* hu-v?* htf^fl: 

[0 0 4 81 7* H'^h*»*Lfc«^Kt>, m<0 

^Sftfcv**^ 3flkBttfc< , ttftoH«t^ifWKe 

tL-Ct, *0»*tt«*»-C*>9, p* (y- 
*) /N~ / I (^**A0 /N" /P* (KK^) 

*VO ^ T ^ r w TV hy * *E8&ffl © T F T £ t T 14 
poTolt-CfcSo 7*7X-vCVD8:K.<koT 

jp:$4ooo~80ooAtf>SMbti§K7 1 o**iat; 
hWsoflrasKWateii©^ k^*-^8 i o, si 

1,8 1 2£J£l£Ui. (1218 (C) ) 
[0 0 4 9] SU\ -r^-^K-tf^^ffitCto 

T, *7*Sr*Abfc 0 K-X*li, 08 

(a) (Di:m<Dh'~xmt®m&ktezzktfm*L 

V\ #2Ufctfl-?tt, K-Xfifil x 1 0 ls ®^-/c 
m 2 , ;!HI&®fftt 2 0 k e V t b7t> ;!nij£BJE#(&^fc 
fc, tm\M8 0 3©#St5Nff^lTFT 

1388*5 i tfT * 7 1 4 h y * X 0|§Z> p + T 

FToy-^/Ki^-r^icK-f^^Jixfc, r©*s 

*, 7??^^ by ^^|HlBS©TFT(0 y-^/Ku 

-fys i 3is^$tifc. :©t f Tiiyw' h«ffifcy 

(H8 (D) ) 

[0050] Wc, &©K-fcW£*s;:;fc-c>7!: 0 r<o 
#g-fctt, #^<o«jwK-f yyx.nxhz>, 08 

(B) OK-XfiiU l~3^<*5rt/!iS»SU 



5 0©«5X10 14 J|^/cm 2 irUfc. flO&UEB:8 
OkVtLfc. r©i&£, S5»«©^»A$lxfc««c 
(y-VFW^I 8 14*JMtg*1* *fc. K 
■7*- /K^TgB»CI4ffi»ft^#6«l^« (LDD) 8 1 5 
jMRififc. Pft^HTFT««l:^V»t 

±t^»Sr4-x5rtl4*^ofc 0 (08 (E) ) 
[00 5 1] K-'trv^IS©«, KrFaidri/T-U 
— y- (8ift2 4 8nm t /^K*<@2 0 n s e c) &J$ 

fc. W— y s -<03i-^>'l'*-«Stt2 0 0-4 0 0m J/ 
cm 2 , »*L<IJ2 50~300mJ/cm 2 

[0052] tU, ^ffi{C«lcO«PflJfeikfe8 16i 
LT, CVDffiJC±o-CS<Bi*IBSrff$ 5000Af 

}&£U T/V5=-7^Bffi^-mffi8 17, 8 18, 8 1 
9, 8 20«r^Lfc„ £Jl±WIgK iot, ^5Z!E8S 

SJxfc. (08 (F) ) 
$P>}C, !2©iTOiil8 2 1iLT, CVDffitCj: 
oT6^t&igB££J¥£3 000Ajgj&U 

y ^*08©TFTl£8§ggim&K«fcoT, ®^W®8 
224^fieLfc. C©±5fcL-C, 7^f-f7*vM)^ 
^M^v'-f^Xw-SK^SlUfco (08(G)) 
[0 0 5 3] 

£ o r r 5 4^ Ao***«KI«Bfrt»* 
[0054] *fc, #38?Sl;:<fco-C, 2gSBBi»ro)l$ 

m • ®m± iooo (A) t-rsrtt^iffi-cfcs. r 

Thy **08tcf4#3g-c;fc*. *<0{|&, *^Sr^ffl 
[0ffi(OfBS*4lftK] 

[01] *»«liKJ:«TFTia*©fWI3Srifetra* 

[02] 3*»«2lCJ:5TFTIBII©ft«l*tt*r* 
f. 

[0 3] *li«flj3^J:5TFT0«S©^«*)*^ 
1". 
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[H4] 


i 5 t f t nftWsm**-*. 


10 3 






[05] 


mMM 4 S T F T [5Jggtf>Srffi<OirF£ 


10 4 










10 5, 


10 6 


?j hmm (T/wi- 


[06] 


HffiW 4 Icfctt 5TFT (HlKO^n y ^ 0 Sr 


10 7, 


10 8 








10 9 






[07] 


SffiW 5 tc J: 5 T F T@K©fm*ffi«r^ 


1 1 0 




tmm&m mt&m 


1% 




1 1 1, 


112 




[08] 


Hlfcfcl 6 fc J; 5 T F TEg&©f£§a;frSfc£^ 


113 




ldd {i&m&^wm®) 


t. 




114 






[ft^OlftlJU 


1 1 5 




mmimm m\&m) 


10 1 




1 1 6, 


1 1 7 




1 0 2 
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[H3] 
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[B6] 



CPU 




77 



14 



-11- 



[07] 




[SffiB] 3^6.8 2 7 S (200 1. 6. 2 

7) 

MttlE 1 ] 
ME*fft*S«] OHM* 

«nENf-+^wa<o*R h 7 * taw-*-* p 
tK±ey-^*«, KMZ'fMfcfeiiw 1 ***** 



[H8] 




**MMM**:*U fltFlBP^-v*^S<0»K h 5 
tfKWy««, *-**/Hft*«*, ftblWcHME^ir 

mm® i ©wft«oft*«MWj«art- ** i © 

fg 1 o^WR0?**/H*j^*K£8fr Sft 1 <of 
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tsr^ru mts.p f-^^mcommbyy^y 9 tti&m 

So 

p */i>m<Dmig h y yyy 9 *Gi-?>¥*iftmm\c 
*3v v-c, %ii?tKDnm\>y>i?x*tt. mmmz^ 
-rzmm±.\c&i$.£h^ 2 m^&vmm&x xmm2 

u mmp<?-*r**M<Dnmbyyi?y.*imm*mft 

p^^^mnnmvyyyy^^-r^mvmm^ 

2 o©» 1 <o^n<^m.. Bfria 2 o©s& 1 co^F*6ife«« 
©wkss 1 <o^+^Hgfigffl«<, *s «tr/«na® 1 <ow 

Mf&m®<o±.*tmmy''( b&®m*ftLxi&f$.ztiit 
%,\<»>f4 mmt. Misy-r \-mfmtsi.ummmi 



®. 33iV6fliE2o<7?®2©>F»e^ttc©Wlc:Sg2ro^ 

#u mmpr**»m<Dnmby^vxttttem&* 
p?**>\>m<ommvyyy'y*<D^wm.m$.. mt 
[§i*g 1 0 ] 7 nm. 9 ©v vf n^-tc*jv * 

[1**331 1 1 ] 1 0 (C33V>-C, ifflNft*^ 

im^m 1 2 ] sfjfcJf 1 1 l ro^^•r , i^^»-lc*5^^ 

[W*3B 1 3 ] fg*B 1 1 1 ro^^-fi^^ i -^43V^ 
iris^^Biicpu-cfcsrtSr^mt-rs^ 

[it*^ 1 4 ] 1 1 1 tt^-K*,^ 

im*m 1 5 ] 1 1 1 o^^Ti^^^-lt^o^^ 

nmvyi/>sy*ttirt,mmt, mmmmzwm-tz 
*;vmv>mm h y y^y. 9 icmgi-rz p<?**,um<DB 

y hmmtttu mmn^-^^/m^mmbyy^y 
9 »4tfria^^ *>\Mmm t wim v-ytm*. tz\mm 
h'^y&®k<»m\zi&m&*M!mm&L. mmp 

*mmi®&ii\.x^t£^zt&imbi-z>¥mftm 
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**m<n»m Yyvv^9 \cwm-z> p 

y««t<DKic{s»a^*e^«*wf-5^ i 
-cwesb i <o*mwmn^^*f\^mmv&wctz>% 
^feitFK^^-ffi^ ft^mcWEy-^ffitw 

©*MMMJ!i , WESS 2 otiftto^MttW 
MWifcfcffU WEP^*^©»&h7>i^ 

[tg#>s 1 s ] 1 e 1 7 k*5v> 

T, flitEP^^^/H!o»)^h7>^^©y-^« 
jSWKWyfilt, Mb*<}m<Dffi1j&$A;X^Z> 

[ft#JS 1 9 ] ft#JS 16M18 ©v vf tt^-lcfc 
[gt#^2 0] 9(C*WC* WEN*-***' 

[?g#>S2 1 ] 1 6 75M2 0©^-ftt^-iC*5 

14, N?^*/i^©*«h?vs>**:fcJ;tfP^**/v 

2 o©*««5#i$*i < ktfWE 2 o©**fc«j«is&©M{::7- 

WE¥*fl*±fc 



k<omK.t&mg.*Mmm&$L, «iep?-**a-s!© 
mw3®&btti-z>*m#mmtt5^x, wek»ihb 

Srtt5 2o©»l©^Wftfa WE2o©m©* 
*tW*©WK:m ©**jM*J*««, *$J:tfttEJ6 

1 ©?**/H*j*tt*£ttE£ 1 (o^wmmb <omz 
iBMBPFnvm&tt-rstii 1 o*mimb , weir 1 

©iN»#it±K»j«*iifcyw M6*«i, WESfU© 

*frU WEP^+^/J'SwWKh?^***** WE 
«S-hfc»dtS*i, PffloSmSfctfl-^o©*^© 

g 2 ©*■* 2 ©¥*««* . «r 

LXM&£ti1tf(S2<Off<{ hW&b* WlBfJ hlftfltiR 

&i.vm%zm2(py-<( bmm<o±mm^ittcmitm 

&m&*®.im®tti>x^t£\ / ^bi:®mb-tz>*m 
wmw. 

mxm 2 4 1 tt*3® 2 2 * fc i4n*« 2 3 ^ 

t, frEP^^^^WiSllIh^^^;?©^^* 

So 

M©»K h7y^^ k*sw •5gfrE^*iSfei4«|-efc <o , 

[IS*^ 2 7 ] HHPS 1 2 6 ovvnu»>-ic*v^ 
•C, WEN^-r^/wa©»Rh5Vi?^^©ffiji«5F« 
ft^«lC*3(t5 K-Xfitt 5X10 14 m^/ c m 2 £*T 

[?8*JS 2 8 ] 1 JbW. 2 6 ©VN-f i^i6>-^*5V^ 

T, WEN^^^/uMroSKh^^-^^WlSaS^tt 
ftM«|i*3lt5 K-XfiH: 1 x 1 0 13 ~ 5 x 1 0 14 li§^ 
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